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Karyotype analysis of five species in Osmunda 
(Osmundaceae) 
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‘(Shenzhen Fairylake Botanical Garden, Shenzhen 518004, China) 
2( Wuhan Botanical Garden, the Chinese Academy of Sciences, Wuhan 430074, China) 


Abstract Karyomorphology of five species in Osmunda has been studied. These species are 
characterized by the complex chromocenter type of the interphase nuclei and the interstitial 
type of the prophase chromosomes in somatic cells. The condensation pattern of 
chromosomes in prophase was also observed. The karyotype formulae are as follows: O. 
banksiifolia (Presl) Kuhn, 2n=4sm+10st+26t+4T; O. japonica Thunb., 2n=2sm+8st+32t 
(2SAT)+2T; O. vachellii Hook., 2n=4sm+8st+28t+4T; O. angustifolia Ching ex Ching & Ch. 
H. Wang, 2n=2sm+4st+34t+4T; and O. mildei C. Chr., 2n=2sm+6st+33t+3T. The arm ratios of 
all the chromosomes are larger than 2, and the karyotypes of the five species are uniform and 
belong to Stebbins's 4A type. The relationship of karyotype and geographical distribution of 
three species in the subgen. Plenasium of Osmunda are discussed. The hybrid status of O. 
mildei is extrapolated from its karyotype and morphology. 

Key words  pteridophyte, Osmunda, cytology, karyotype. 
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Table1 Origin of materials studied 
OOO Taxon OOO Locality 0000 P Voucher? 

Un VID 000,00 (Z.C. Chen & 
Osmunda banksiifolia (Presl) Kuhn Wutongshan, Shenzhen B. Yan) 011815 
III II 00000 000.00 (Z.C. Chen & 
O. vachellii Hook. Wutongshan, Shenzhen B. Yan) 011819 
III II 00000 00,000 (B. Yan & G. D. 
O. angustifolia Ching ex Ching & Ch. H. Wang Meishajian, Shenzhen Wang) 050012 
UU 00000 OO0.00 (Z.C. Chen & 
O. japonica Thunb. Wutongshan, Shenzhen B. Yan) 010905 
L LI II UDUUD OO0.00 (Z.C. Chen & 
O. mildei C. Chr. Tianxinshan, Shenzhen B. Yan) 0383 

1) L L L (SBG) 































































































1) Voucher specimens were kept in the Herbarium of Shenzhen Fairylake Botanical Garden. 
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[]2 L L L : 
Table2 The chromosome parameters of five species in Osmunda 
L [] DO DO L DO 
O. banksiifolia O. vachellii O. angustifolia O. japonica O. mildei 
No. RL AR PC RL AR PC RL AR PC RL AR PC RL AR PC 
1 5.05 11.1 t 5.61 9. t 5.12 148 t 5.79 18.8 t 5.52 14.5 t 
2 5.02 8.1 t 5.28 6.8 st 492 76 t 522 5.8 st 5.19 თ T 
3 4.97 5.9 st 5.04 74 t 486 82 t 521 123 t 5.10 8.4 t 
4 4.83 8.6 t 5.04 10.1 t 4.84 129 t 4.89 15.1 t 5.08 11.0 t 
5 4.76 5.5 st 4.84 6.9 st 4.71 © T 4.88 10.5 t 5.05 18.2 t 
6 4.75 9.0 t 4.81 82 t 4.70 162 t 4.85 11.8 t 492 116 t 
7 4.73 თ T 465 116 t 4.66 10.7 t 4.83 œ T 4.85 9.6 t 
8 4.64 8.1 t 459 103 t 4.61 148 t 4.83 6.5 st 4.78 5.5 st 
9 4.63 7.6 t 456 104 t 459 85 t 4.78 | 9.0 t-SAT 473 154 t 
10 4.58 9.3 t 4.55 71 t 4.59 104 t 466 2.3 sm 4.59 24 sm 
4.18 1.9 
11 453 114 t 4.49 87 t 451 86 t 4.57 12.7 t 4.57 9.3 t 
12 4.53 4.5 st 4.45 59 st 449 108 t 4.52 10.6 t 4.56 143 t 
13 4.51 თ T 4.45 თ I 447 œ IL 445 3.5 st 4.39 7.0 st 
3.91 3.5 st 
11 4.49 2.2 sm 4.38 67 st 447 143 L 4.41 8.4 t 4.35 12.0 t 
15 441 8.4 t 4.32 2.2 sm 445 57 st 433 7.0 st 426 11.0 t 
16 4.39 9.4 t 4.31 7⁄1 t 443 93 t 427 8.1 t 4.22 15.9 t 
17 4.33 5.9 st 429 119 t 438 113 t 411 9.0 t 4.18 თ T 
4.16 15.3 t 
18 4.29 9.7 t 4.23 2.9 sm 437 22 sm 4.03 12.9 t 4.16 6.3 st 
19 4.23 8.4 t 4.08 79 t 4.36 3.5 st 402 9.3 t 4.13 7.2 t 
20 4.22 5.0 st 4.08 86 t 430 123 t 3.85 8.1 t 4.12 12.7 t 
21 4.13 27 sm 4.02 თ T 420 83 t 3.7] 11.2 t 4.01 8.1 t 
22 397 113 t 3.93 79 t 397 83 t 375 13.4 t 3.68 11.6 t 
* RL, D D D 0; AR. 00;PC, II II D D ; SAT 000000 
RL, relative length; AR, arm ratio; PC, position of centromere; SAT, SAT-chromosome. 
03 000 0000” I 
Table3 Comparison of karyotypes of five species in Osmunda 
D O O P.C.A O As.K 
Taxon Karyotype formula Ratio of L/S Karyotype (%) 
K (2n)=44 
O O. banksiifolia 4sm+10st+26t+4T 1.272 10096 4A 87.19 
O O. vachellii 4sm+8st+28t+4T 1.427 100% 4A 88.64 
L 0. angustifolia 2sm+4st+34t+4T 1.290 100% 4A 90.30 
[] O. japonica 2sm+8st+32t(2SAT)+2T 1.544 100% 4A 89.68 
LI [] O. mildei 2sm+6st+33t+3T 1.501 100% 4A 90.51 
* P.C.A, DD D D 2000000;4sK(%), 00000000 
P.C.A, percentage of chromosomes with arm ratio>2; As.K(%), index of the karyotypic asymmetry. 
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Figs. 1-12. Interphase nuclei, mitotic prophase and metaphase chromosomes in Osmunda. 1-7. O. banksiifolia. 1. 
Interphase. 2-5. Prophase. 6. Early metaphase. 7. Metaphase. 8-11. O. vachellii. 8. Interphase. 9, 10. Prophase. 11. 
Metaphase. 12. Interphase of O. angustifolia. 
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Figs. 13-23. Interphase nuclei, mitotic prophase and metaphase chromosomes in Osmunda. 13, 14. 0. angustifolia. 13. 
Prophase. 14. Metaphase. 15-18. O. japonica. 15. Interphase. 16. Prophase. 17. Early metaphase. 18. Metaphase, SAT 


(arrowhead). 19-23. O. mildei. 19. Interphase. 20-22. Prophase. 23. Metaphase. 
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Fig. 24. Karyotypes 
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Fig. 25. Morphology of the sterile fronds in five species of Osmunda. 
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